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(54) HasBaHHe H3o6pereHHn: CHOCOB nOJiyHEHH>I HPHCAflKH K CMASOHHbIM MACJIAM (BAPMAHTbl) 

(57) Abstract: The invention relates to petroleum chemistry, more specifically to sulfur- 
containing molybdenum compounds and to the use thereof in the form of lubricant additives 
which decrease friction coefficient. In the first variant, molybdenum tri sulfide nanoparticles 

and the derivatives thereof are produced from thio-molybdenum acid salts of the general \^ 
formula M2M0S4.X 0„ wherein M=NH4, Na, x=0-3 in the presence of two modifiers, one of 
them being embodied in the form of tetra-alkyl-ammonium salts or a mixture of salt of the 
general formula R'R^R^R^X, wherein R*R^R' and R^ equal or different are selected from a 
group containing Ci-C,6 alkyl, X=C!, Br, the second modifier being embodied in the form of a 
succinimide of the general formula Formula wherein R'= straight or branched-chain alkyl 
or oligoalkylene whose molar mass ranges from 140 to about 1000, R* is selected firom a 
group comprising H, -C(=0)NH2, -(CH2CH2 NH)„CH3, n=l-4. The process is carried out by 
means of a thermal treatment which is homogenised in the polar solvent of the mixture of a 
thio-molybdenum acid salt and the first or second modifier, cooling the thus produced mixture 
and a subsequently adding the second or the first modifier, respectively. In the second variant, 
the inventive method consists in producing molybdenum trisulfide nanoparticles and the 
derivatives thereof from molybdenum acid salts of the formula M2Mo04, wherein M=NH4, 
Na, and a sulphur donator embodied in the form of an inorganic sulphide or a polysulfide of 
the general formula M 2S„, wherein M- M=NH4, Na, n=l-4. or a thiocarbamide, afterwards, 
the first variant being used. 
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(57) Pe(|»epaT: M3o6peri«iuie ormocmai k oGmcm He^miiifMH, 6oiiiee KOHipetHO k oepocotnepvanoiM co- 
eAHHCHiuM M0Jiii6Aeii8 H HX HcnonbaoBaHHiO B usecTBe npiicwK k CMSiomiuM umpiiaiiaM, no- 
HHMcaiouiHx Koa^iuoiefiTYpeHioi. 

CorJiacHO nepsoMy aapnainy HaHoqacniuH rpiKysih^im tioniiSAeiui h ero i^xHOBOjaaix 
nonyNaioT ms coneti iHOMOJiiieACHOBoa mcjiorrbi o6iueft ^opiiymii M2MoS4.xQx» tac M « NH4. 
Na, X « 0-3 B npHcyTGtBKH ffpyx mom^wmspo^ H3 xoropux b wmecTBc nepBoro iiciiojiiiqwr 
TvrpasuiKiuiaMMOHHftHue corh hjih ckoch ocmeft obmeft ^uyjoi r1r2r3r4iiOC, rofi » R^, R^ 
H r4. oAHHaxoBbie HAH posHUQ, Bu6HpaiOT H3 fpyiinu, BWDOWMiidl Ct-Ci5 anxHn, X « CI, Br, a 
B mmecTse BToporo - npoHSBOAKwe cyxuHHHMHAa o6mcft (jwpMynw 




me R^ - HopManuoift mm pasBcrBJieHRUft ajuoux huh ojiHroanKBJieH c MOJicKynapBofi 
Maccofi OT 140 AO npHMepHO 1000, R^ Bu6HpaioT h3 rpyimu. mauovaomfiA H, 
.C(«0)NHi, -(CHjCHjNHXiCH,, ii=l-4. npsneu npouecc BWiyr nyicM TepBonecKoft 06- 
pa6oTKH roMoreHK3BpOBaHHoft B noiXitpROM pacTBopHTejie cmocb cojih tromoarGacho- 
Boft KHCAOTU H ncpBoro HAB BtopCMO MOAB^HKan^ oxnaxoffOBB noAsr^eBBOfi CMeCB 
H nocAeAyiomero Ao6aBAeBHa noporo hab nepBoro MOAB^Hxarropa, cooTBercTBeaHO. 
Bropofi BapKasT ocymecTBneBaa cnocoGa npeAycMarpHBarr noAyHCHHC Baacm- 

CTHU TpHCyJIb<^RAa MOAHGACHa H ero apOHSeOARBIX H3 COACS MOAflGACBOBOft KRCAOTU 

(JwpMyjiu M2M0O4, FAc M = NH4, Na h AOHopa cq)u, b xanecTBe Koroporo acnoAiayMxr 
HeopraHHHecKHd cyjxb^BA hab QOABcyAi4>HA oGoiefl ^opucyAU M'jS., rAe M' » NH«, Na, 
n » 1-4, HAH THOMoqeaHBy, Aam asanonnBo iKpBOMy BapBaary. 
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CnOCOB nOJIYHEHHa nPHCA^lJCH K CMASO^HblM MATEPHAJIAM 

(BAPHAHTtI) 

OSjiaCTB TCXHHKH 

H3o6peTeHHe othochtch k o6jiacTH He^xexHMHH, 6ojiee KOHKpexHO k 
5 cepocoAep^an^HM coeAHHCHH^ MOJiH6;iieHa h hx HcnojiB30BaHHK) b KanecTBe npHca^oK k 

CMaaOHHBIM MaxepHaJiaM, nOHH3KaK)ID[HX KO^$(|)H^HeHT xpeHHH. 

npeflmecTByioiqHfi ypoBent TexHHKH 

Xopomo H3BecTHO, HTo 3K0H0MHH pacxo^a TonjiHBa H jiflR yMeHBraemM ssHOca 
jE^exaJieH MamHH npH xpenHH b cMaaoHHbie Macjia bboaht aHXH^pHionHOHHBie npncajiKH 

10 (MOOT(]^HKaTOpBI TpeHHfl). HSBeCTHO TaOKe, HTO B KaneCTBe MOOTf(|)HKaTOpOB TpeHH)! 

HcnojEbsyioT MacjiopacTBopHMHe KOMnneKCHBie coeAHHCHUH MOjmGAeHa, BKJnoHaiomHe b 
KanecTBc jraranflOB axoMBi cepu, asoxa Hjm 4»oc$opa. 

TaK, . HanpHMep, b naxenxe CIIIA [1] onncaH cnoco6 noJiyHeraa npHcaOTa k 
CMasoHHOMy Macjiy Ha ochobc xHOMOJiH6flaxa xeTpaajiKHJi(ajiKeHHJi)aMMOHra, yjiynmaiomeH 
15 aHXH^pmoxHOHHue CBoficxBa Macjia. K He;^ocxaxKaM npe^yiOKeHHoro cnocoSa oxhochtch 

HCnOJIB30BaHHe B COCXaBC OflHOrO H3 HCXOOTMX KOMnOHeHXOB, a HMeHHO B 

xexpaanKHJiaMMOHHfi ranoreHKmax, b KaneciBe yrjieBOflopoflHBix paflUKanoB flocxaxoHHO 
xpyflHOAocxynHBDc h Aoponax ajncHJiBmox h anKeHHJiBHBix rpynn pacxHxejitHBix Maceji h 
3KHpoB, HanpHMep, KaKao hjih coeBoro Macna. 
20 HsBecxcH cnoco6 [2], b KoxopoM npHcaj^KH k CMasoHHBiM MacjiaM nojiynaiox 

peaKiiHCH cepoco;iep^amero opraHHHecKoro coewineHEra, HMeiomero noABH>KHBifi axoM 
Bowpozta, c ncHxaxJiopH^OM MOJiH6;5eHa. Bi>mejieHHBm b peayjitxaxe peaKUHH npoAyKx 
coflep^aji 3% M0Jm6fleHa h okojio 1% xjiopa, hxo HBJDieTCH He^ejiaxeJiBHtiM no 

3KOJIOrHHeCKHM EqpBraHHaM H BL3-3a BO3MO^0H KOpp03HOHHOH aKXHBHOCXEC npOAyKXa. 

25 MomdjiencojiepTKjamyK) npncaflKy k MacjiaM, npoABJiaiomyio aHXH4)pHKipioHHBie h 

aHTHOKHCJiHxemHbie cBOHcxsa, nojiy^aiox, KaK onHcano b naxenxe CIUA [3], b xpn cxaAHH, 
r^e na nepBofi cxaAHH npoBOflax peaKipno xpHTjimxepH^ia pacxnxenbHoro Macjia c 
asoxcoflep^ampHM coej^nneHHeM, na Bxopofi - BsaHMOAeficxBne npoflyKxa c coeflnneHHeM 
MOJiHej^ena h na xpexBeft - peaKixmo nojiyHennoro npoflyKxa c cepoft hjih c 

30 cepocoAep»can5HM coej^HnenHeM. K eeAocxaxKaM cnoco6a cjie^^eT oxhccxh Aocxaxonno 
cji03KHBifi nyxB cHHxe3a (MHorocxaflHftHocxb, najiHHHe HHepxnoH axMoc^epu, acecxKO 
orpaHHHeHHBie xeMnepaxypHue HHxepBajiBi). 
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HsBecTHBi cnoco6Bi [4,5], r^e npHca,nKH k MacjiaM nojiynaKyr na ochobc 
flHTH0Kap6aMHH0BHx KOMnjieKCOB M0JiH6;(eHa, 3th npHcaflKH o6jiaflaioT 

nOJIH4)yHKI^HOHaJIBHI>lMH (b TOM HHCJie aHTH^pHKimOHHBlMH) CBOftCTBaMH, HO HX CHHTCS 

BecBMa cjiOKeH h BKJUOHaeT HcnoJitaoBaHHe tokchhhbdc pearenroB, nanpHMep, 
5 cepoyrjiepo^ta. 

HsBecTCH cnocoS, corjiacHO KOTopoMy npHca^Ky k MacJiaM nojiynaioT na ocHose 
CMecH MOAH^HKaTOpa TpcHM (asoT- HJm KHCJiopo;^cofl;ep3Kamee opranHHecKoe coe^tHHCHHe) 
c TpexHAepHHM cepocoAepMcanmM KOMiuieKCOM M0JiH6AeHa, BKjnonaionpiM b KanecrBe 
jmraHflOB OTnrH0Kap6aMHH0BBie rpynnu [6], K HCflocraTKaM cnoco6a othochtch cjioxcHBift 
10 cocTaB npHcaflKH h MHorocTaflHteHH cHHres MOJiH6AeHOpraHHHecKoro coejcoHHeniM. 

HanGonee 6jm3KHM anajioroM saaBJiacMoro H3o6peTeHHH jJBJMerca cnoco6 [7], b 

KOTOpOM aHTH^pHKDPHOHHyiO IipHCaAKy DOJiy^aKyT B BH^e XHMBraeCKH MOflH$HiP5)OBaHHLIX 

HaHOHacTHit TpHcyjiB$HAa MOjm6«eHa. B 3tom cnoco6e HaHOHacTHUH TpHcy;ib$Hfla 
MOJiH6fleHa nojiynaKyr nyreM ^opMHpoBaHHa o6pameHHBix MHKposMyjiBCHfi XHna "so^a b 

15 MaCJie", CTa6HJIH3HpOBaHHBIX nOBepXHOCTHO-aKTHBHBIMH BemecTBaMH, H coAepKamHX 
BOTOpaCTBOpHMBie COJIH MOJIH6AeHOBOH KHCJIOTtl B BO^HOH ^QSC^ nepeBOflOM HX B COJIH 

THOMOjra6AeHOBOH KHCjiOTBi peaKi^Heft c cepOBOAopoAOM H nocjicAyion^HM BBmeJieHHeM 

HaHOHaCTHa M0S3, npeflBapHTeJIBHO 06pa60TaHHBIX MOflH^HX^HpyiOmHMH COCAHHeHHHMH. B 

pesyjiBTaxe noJiynaioT CTa6HJiBHBie b yrneBOAopoflHBix cpe^ax, b tom hhcjic b Macjiax, 
20 HaHonacTHipj TpncyjiB^Ewa MOjra6^[eHa, npoHBJiaiomHe sHcoKyK) 3$$eKTHBH0CTB b 
KanecTBe aHTH^pHKECHOHHBix iipHcaAOK. K HCflocTaTKaM 3Toro cnoco6a cjiesyer othccth 
HHSKyio TexHOJiorHHHocTB cHHTesa iipHcaj[pcH, cBHsaHHyK) c npoBCAeraeM npoitecca b 
CHJiBHO pasGaBJieHHBix opraHHHecKHx pacTBopax, h c HcnojiB30BaHHeM b KanecTBc pearenra 
cepoBOAopofla. 

25 SaAaHCHL npeflnojiaracMoro H3o6peTeHHa ^BJiaeTca paspaGoTKa yAo6Horo h 

xexHOJiorHHHoro cnoco6a nonyneHM npncaAKH k cMaaoHHBiM MaTepnanaM na ocHOBe 

XHMHHeCKH MOAH^HIXHpOBaHHBIX HaHOHaCTHrt ipHCyJIB^Hfla MOXCHSfleHa H erO npOHSBOAHHX. 

PaCKpBITHe H306peTeHHH 

JIflSL pemeHHH nocraBJieHHoft saAann npeAJioMcen HacTOimiHH cnoco6 noJiyneHEM 
30 npHcaAKH k cMasoHHBiM MaTepnajiaM, npeAycMaxpHBaEonpifi Asa BapHanra ero 
ocymecTBjieHHJi. 

CornacHo nepBOMy BapnaHxy b cnoco6e nojiyneHKH npncaAKH k CMasoTOBiM 
MaxepnajiaM na ochobc xhmhhcckh MOAH(|)Hi:tHpoBaHHBix HaHopasMepHBix nacTHtt 



SAMEHfliOn^EdBt JIHCT (HPAEHJIO 26) 



wo 2004/037957 




PCT/RU2003/000440 



TpHcyjE&^ilAa MOJmGAeHa h ero I^poH3BOJ[^HHX HaHo^acxHmj TpHcynBij^Ewa M0JiH6AeHa h ero 
npoHSBOjogBDbix nojiynaioT h3 cojied THOMOJraS/^eHOBOft khcjuotbi o6meH $opMyjiBi 
M2M0S4-XOX, r^e M = NH4, Na, x = 0-3 b npHcyxcTBHH flsyx MOflH4»HKaTopoB, h3 KOTopsix b 
KanecTBe nepBoro HcnojiBayioT xexpaajiKHJiaMMOHHflHBie cojih hjih cmcch cojieft oSmeft 
5 (t>opMyjiBi R^R^R^R'^hlX, w R^ R^ R^ h R^ oAHHaKOBtie hjih pasHBie, BBiSnpaiOT h3 
rpyniiBi, BKJUOHaiomeH C1-C16 ajnaui, X = CI, Br, a b KanecxBe Bxoporo - npOHSBOjopaBie 
cyKiiHHHMHfla o6I^eH 4)opMyjn>i 



O 




o 



r;;e R^ = HopMaicBHBiH hjih pasBerBJieHHBiH amcHJi hjih oJiHroajncHJieH c MOJieKyjwpHOH 
10 MaccoH ox 140 ao npHMepno 1000, R^ Bi>i6HpaK)T h3 rpyniiti, BKjnoHaiomeH H, -C(=0)NH25 - 
(CHiCHaNHOnCHa, n = 1-4, npHneM npouecc BeAyx nyreM TepMHHecKofi o6pa6oTKH 

rOMOreHH3HpOBaHHOH B nOJIHpHOM paCTBOpHXeJie CMeCH COJIH THOMOJIH6AeHOBOil KHCJIOTBI H 

nepBoro hjih BXoporo MOflH^^HKaxopEi, oxJIa3iy^eHHfl nojiyneHHofi CMecH h nocncAyiomero 
Ao6aBJieHHx Bxoporo hjih nepBoro MOzm^HKaxopa cooxBexcxBeHHo. 
15 BxopoH BapnaHx ocymecxBJicHHH cnoco6a no HsoSpexeHHio samnoHaexcH b xom, hxo 

HaHOHacxHiQEki xpHcyjiB^Hfla MOJiHS^ena h ero npoHSBojcgsMX nojiynaKxr hs cojieft 
MOjmGfleHOBOfi khcjioxh (^opMyjnj M2M0O4, rae M = NH4, Na h Aonopa cepu, b KanecTBe 
Koxoporo Hcnojibsyiox HeopraHHHecKHfi cyjib^idff, hjih nojnicyjiB^HA o6meH 4>opMyjiBi 
NTaSn, r^e M' = NH4, Na, n = 1-4, hjih xHOMO^eBHHy, b npHcyxcxBHH ^syx MOjE0i$HKaxopoB, 

20 H3 KOXOpBDC B KaHeCTBC HCpBOrO HCHOJIBSyiOX XexpaaJIKHJiaMMOHHSHBie COJm HJIH CMeCH 

cojiefi o6meH ^opMyjiBi R^R^R^R'ta, rae R^ R^, h R^ oOTcnaKOBHe hjih pasHBie, 
BBi6HpaK>x H3 rpyraiBi, BKJnoHaiomefi C1-C16 aracHji, X - CI, Br, a b KanecxBe Bxoporo - 
iipOHSBOjaoHBie cyKiiHHHMHfla o6meH: $opMyjiH 




O 
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rfle R = HopMajBbHbifi hjih pasBerBjieHHBift ajncEui hjih ojmroajiKHJieH c MOJiexyjiflpHofi 
Maccoft OT 140 jio npHMCpHO 1000, BuGHpaioT h3 rpynnu, BKJUOHaiomeBC H, -C(=0)NH2, - 
(CH2CH2NH)nCH3, n = 1-4, npHHCM npouecc seflyr nyrcM xepMH^ecKofi o6pa6oTKH 

rOMOreHHSHpOBaHHOH B nOJIHpHOM paCTBOpHXeJie CMCCH COJIH M0JlH6AeH0B0H KHCJIOTBI H 

5 nepBoro hjih Bxoporo MOOT4)HKaTopa, oxna^eHHH noJiyHeHHofi cmcch h nocjieflyiomero 
;to6aBJieHHH Bxoporo hjih nepBoro MOAH4>HKaxopa cooxBexcxseHHO. 

B npeanoaccHHOM cnoco6e, corjiacno jnoSoMy BapnaHxy peajiHsaijBDa, xepMHHecKyio 
o6pa6oxKy Be^yx npn xeMnepaxype 150-220°C b xeneHHe 1-2 nacoB, a b Kanecxee 
pacxBopHxejiH HcnojiBsyiox Mexaeoji, axanoji, nponaaoji, HSonponaHOJi, H-6yxaH0Ji, 
10 H3o5yxaHOJi, Bxop-6yxaHOJi, actexoH hjih 6eH30Ji. 

TexpaajncHJiaMMOHHHHyio cojib Bbi6Hpaiox hs rpymiBi, BKJnoHaiomeft 
xpHKanpHJmexHjiaMMOHHH xjiopna (AjiHKBax® 336), MexHJiipHaJiKHJi(C8"Cio)aMMOHHfi 
xjTopHA (Aja;oreH® 464), ixexHJixpHMexHnaMMOHHH 6poMHA (LI,TAB). 

Ilpo^xyKx, nojiyHeHHBm no jnoGoMy BapnaHxy ocymecxBJieHHa cnoco5a, ^rnibrpysoT c 
15 xxejibK) oxfleJieHHS xsep^ix npuMecefl h y^ajimox ocxaxKH Jiexynax opraHiraecKHx 
pacxBopHxejieft b saKyyMe. BecB npouecc nojiy^eHHii MoacHo npoBOAHXt b ojo^hom cocyAe 6e3 
npoMeacyxoHHBix cxaj^HH BBij^ejieHHK h/hjih ohhcxkh, 6e3 BOBJieneRHK GojitinHX KOJiH^ecxB 
opraHHHecKHX pacxBopHxejieft. 

IIojiytieHHHft npoflyKx ^pe;^cxaBJwex co6oh BHSKyio ^ch^ckocxb xeMHO-KopHHHeBoro 
20 i^exa, jxerKO CMemnBaEonxyiOM c yrjieBOflopoflaMH h He4)xaHBiMH MacJiaMH c o6pa30BaHHeM 
npospaHHBix pacxBopoB hjih KOMnosHixHfi, HMeiomnx OKpacicy ox KpacHo-KopHHHeBofi: flo 
KopHHHeBoii. CoAcpacaHHe MOJiH6;5eHa b npo^^yKxe cocxaBJwex oSbihho ox 0,5 ffP 2,0% Bee. 
PacxBopBi nojiyneHHoro npo^^yicxa npe^cxaBJMEOx co6oft cxaSnjiBHBie flHcnepcHH 
noBepxHocxHO-MOAH^HimpoBaHHBix HaHOHacxHi? xpHcyjiB^H^^a MOjmSflieHa, hxo 
25 no/CTBepKAeHo AaHHBiMH sjieKxpoHHoii cncKxpocKonHH b YO- h bhotmoh: oSjiacxH (Oht.I) h 
MajioyrjiOBoro pacceaHHH peHxreHOBCKHx Jiyneii (SAXS) (OHr.2). Mexo;i SAXS no3BOJwex 
onpeflejiHXB pasMcpBi neopranHHecKoro a/ipa HaHOHacxH^, KOxopBie Ha?co7^flxc^ b npe;^eJiax 

ox 1 AO 6 HM H, B OXJIHHHe OX HOBepXHOCXHO-MOAH^HItHpOBaHHBIX HaHOHaCXHi; OIIHCaHHBIX B 

[7], xapaKxepHsyKyrcH MOHOffHcnepcHBJM pacnpe^ejieHHeM no pasMepaM. nocjieffnee 
30 o6cxoHTejiBcxBo nosBOJiaex npefljiojiaraxB Sojiee BBicoKyio cxenenB bociipohsboahmocxh 
CHHxesa. 

Hn^ecjie^yiomHe npHMepBi HJUirocxpHpyiox nacxoamee H3o6pexeHHe, ho hhkohm 
o6pa30M He orpaHHHHBaiox ero o6jiacxB. 
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IIPHMep 1. 

FoMoreHHyio cmccb, noJiyneHHyio nepeMernHBaHHCM npH 60*^0 0,12 r 
TeTpaTHOMOJm6;^aTa aMMOHHH, 3,0 r MeTiiJiTpHajiKHJi(C8-Cio)aMMOHH3 xxcopH^a (Ajiorcn® 
464) H 5 Mji MeraHOJia noOTepraioT xepMiraecKofi o6pa6(mce npn 200°C b xeneHHe 2 h, 
5 ocraxoK npoflyicra cocraBJuieT 30% cyMMapnofi nepBOHanajiBHoft MaccBi KOMnoHeHXOB. K 
ocxaTKy npoayKxa AoSasjiHiOT 4,2 r anKeHnncyiaiHHHMEwa h 5 mji xjiopo^opMa, 
nepeMemHBaiOT MarHHTHofl Memajncofi, ^BoiBTpyioT nepea (JnuiBTp «chhhji JieHTa», 
pacTBOpHTejiB y^ajwiOT b BaKyyMe. CoAep^KaHHe uojmdmsaB- b npo^^yKxe cocxaBJiflex 1,22%. 
B yO-cneKipe nojiyneHHoro npojiyKTa, oxcyrcxByiOT noxtocBi nornomeHHH, 
1 0 cooTBexcTByiomHe TeTpaTHOMOjiH6AaTy aMMOHHa, 

HpHMep 2. 

roMoreHHyio cmccb, noJiyneHHyio nepeMernHBaHHCM npn 60°C 0,12 r 

TCTpaTHOMOJIH6AaTa aMMOHHa, 3,0 r XpHKanpHJIMeTHJiaMMOHHH XJIOpH^ta (AjIHKBaT® 336) H 

5 MJI MeraHona noflBepraioT xepMHHecKOH o6pa6oxKe npH 200°C b xeneHHe 2 h, ocxaxoK 
15 npoflyKxa cocxaBJiaex 29% cyisoitfapHoft nepBOHanajiBHOH MaccBi KOMnoHcnxoB. K ocxaxKy 
IIpo;^yKxa jEtoGasjuoox 4,2 r ajiKeHHJicyioiHHHMH^a h 5 mji xjiopo<|>opMa, nepeMemHsaiox 
MarHHXHoft MemajiKofi, $HJiBxpyiox KaK b n.l, pacxBopHxeJiB y^anaiox b BaKyyue, 
Co^epMcaHHe MOJiH6fleHa b npoflyKxe cocxaBJiaex 1,25%. 

HpHMep 3. 

20 ToMoreHHyio CMecB, nojiyneHHyio nepeMernHBaHHCM npn 60*^C 0,12 r 

xexpaxHOMOJiH6Aaxa aMMOHHH, 3,0 r ncxHJrrpHMCXHJiaMMOHHfi 6poMHAa (I^TAB) h 10 mji 
CMCCH McxaHOji-xjiopo^opM 1:1, noflBcpraiox xepMHHccKoft o6pa6oxKe npn 200°C b xe^cHHe 
2 H, ocxaxoK npoj^yKxa cocxaBJinex 55% cyMMapHofi nepBOHanaJiBHOH MaccBi KOMnoHCHXOB. 
K ocxaxKy npo;^yKxa Ao6aBJiKK)x 4,2 r ajiKeHHJicyKttHHHMH^ia h 5 mji xjiopo^opMa, 

25 nepCMeniHBaEOx MaranxHoft McmajncoH, 4>KLnnE>TP3^T, pacxBopHXCJiB y;DcajDnox b BaKyyMc. 
Co^epKaHHC MOJiH6flCHa B iipoflyKxe cocxaBjMex 1,36%. 

IIpHMep 4, 

FoMoreHHyio CMecB, noJiyneHHyio ncpcMeiiiHBaHHeM npH 60°C 0,12 r 
xexpaxHOMOJiH6^[axa aMMOHH«, 1,5 r HTAB h 1,5 r Ajs^oreH® h 10 mji cmcch Mexanoji- 
30 xJiopo4)opM 1:1 noAsepraiox xepMHHecKofl o6pa6oxKe npH 200°C b xeneirae 2 h, ocxaxoK 
npoflyKxa cocxasjiHex 42% cyMMapnoH nepBOHanajiBHOH MaccH KOMnoHCHxoB. K ocxaxKy 
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npoflyKTa floSaBjraEOx 4,2 r ajnceHBuicyKiXHHHMKma h 5 mji xjiopo(]^opMa, nepeMemHBaiOT 
MarHHTHOH MemajncoH, ^^^^TPY^t, pacTBopuxejiB yflaiwioT b saKyyMe. Co^tepHcaHHe 
M0JiH6AeHa B DpoflyKxe cocTaBJisex 1,38%. 

npHMep 5. 

5 roMoreHHyio cmccb, nonyHerajTO nepeMenmsaHHeM npn 60°C 0,12 r 

TeTpaTH0MOJiH6;a;aTa aMMOHHH, 3,0 r A;i;oreH® h 5 mji Meranojia noABepraiox xepMHHecKott 
o6pa6oTKe npn 180°C b TeneHHe 2 h, ocxaxoK iipo;iyKxa cocxasjMex 29% nepBOHanajiBHOH 
MaccBi KOMnoHeHXOB. K ocxaxKy npo^yKxa j^oSaBJiaiox 4,2 r a)iKeHHJicyKi^HHHMH;];a h 5 mh 
xnopo4>opMa, nepeMcumBaiox MarnnxHOH MemanKOH, (^miBxpyiox, pacxBopirrejiB y;tajMiox b 
10 BaKyyMe. CoflepacaHHe M0JiH6AeHa b npoflyKxe cocxasjDiex 1,19%. 

HpHMep 6. 

roMoreHHyio cmccb, nonyHeHHyio nepeMeniHBaHHeM npH 60°C 0,12 r 
xexpaxHOMOJmSAaxa aMMOHHs, 3,0 r Ajiot&el® h 5 mji MexaHOJia noffBepraEox xepMHHecKofi 
o6pa6oxKe npn 210*'C b xeHerae 2 h, ocxaxoK npo;?yKxa cocxaBJiaex 27,5% nepBOHanajiBHofi 
15 MaccBi KOMnoHeHXOB. K ocxaxKy npoflyKxa wSasjiaiox 4,2 r ajmeHHJicyKiiHiiHMiifla h 5 mji 
xnopo(|)opMa, nepeMeniHBaiox MaraHXHofi MemanKofi, ^HJiBxpyiox, pacxBopHxejiB yflanaiox b 
BaKyyMe. Cofl;ep^aHHe MOJiH6AeHa b npo^yKxe cocxaBJuiex 1,25%. 

npHMep 7. 

FoMoreHHyK) cMecb, nojiyneHHyio nepeMenraBaHHCM npH 60^C 0,24 r 
20 xexpaxHOMOJiH5;^axa aMMOHHH, 3,0 r Afloren® h 5 mh aij[exoHa no^Bepraiox xepMHHecKoft 
o6pa5oxKe npn 200°C b xeHerae 2 h, ocxaxoK npo^yKxa cocxaBJwex 26,2% nepBOHanajiBHOH 
MaccBi KOMnoHeHXOB. K ocxaxKy npo;x5^xa Ao6aBjraEOX 4,2 r ajiKeHHJicyKDiHHHMHAa h 5 mji 
xjiopo^opMa, nepeMeniHBaiox MarnnxHOH MeinajncoH, $HJiBxpyiox, pacxBopHxejiB yAaiMiox b 
BaKyyMC. Co^ep^KaHHe MOJffl6AeHa b npo^yKxe cocxaBJiaex 2,92%. 

25 npHMep 8. 

ToMoreHHyK) CMecb, nojiyneHHyio nepeMeniHBaHHeM npH 60°C 0,12 r 
xeTpaxHOMOJiH6Aaxa aMMOHHH, 3,0 r Aj^oren® h 5 mh MexaHOJia noABepraiox xepMHHCCKoS 
o6pa6oxKe npn 200**C b xencHHe 2 % ocxaxoK npo^yKxa cocxasjiKex 28,2% nepBOHananBHofi 
MaccM KOMnoHeHXOB. K ocxaxKy npojGorKxa ^oSaBjiaiox 4,2 r ajnceHHJicyKmiHHMflHoro 
30 npoHSBOflHoro Kap6aMHjEta h 5 mji xjiopo^topMa, nepeMeniHBaiox MarHHXHOft Memajncoft, 
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$HiiBTpyK>T, pacTBopHTejEb y^ajMEOT B BaKyyMe. CoAep^caHHe MOJiH6fleHa b npo^yKTe 
cocTaBjwer 1,22%. 
HpHMep 9. 

roMoreHHyio cmbcb, nojiyneHHyK) nepeMenmBaHHeM npH 60**C 0,24 r 
5 TeTpaTHOMOJiH6AaTa aMMOHM, 3,0 r Afloren® h 5 mji Meranona, noABCpraiOT xepMBraecKofi 
o6pa6oTKe npn 200°C b TeHerae 2 h, ocxaxoK npo^cyKxa cocraBJiaer 30,1% nepBOHanajiBHoS 
cyMMapHoS MaccH KOMnoHenxoB. K ocxaxKy ^[o6aBJMK)x 4,2 r N-anKHJieHaMHHHoro 
npOKSBOAHoro anKeHHJicyiomHHMHflia h 5 mji xjiopo4)opMa, nepeMemHsaiox MaraHXHOH 
MemajiKOH, ^HJiBxpyioT, pacxBopHxejiB y;^aJIHK)x b BaKyyMe. Co^ep^aHHe M0OT6fleHa b 
1 0 npo;^yKTe cocxaBJMex 1 , 1 9%. 
HpHMep 10. 

CnocoS nojiyqteHHH no npHMcpy 1, oxjmraaiomHHca xcm, hxo bmccxo Mexanona 
HcnojiB3yK)x axanoji. 
HpHMep 11. 

15 Cnoco6 nojiyneKHji no npHMepy 1, oxjmnaiomHHCH xeM, hto bmccxo Mexanojia 

HcnoJiBsyiox nponaaon. 
HpHMep 12. 

Cnoco6 nojiyneKHH no npHMepy 1, oxjiKHaionmHOi xeM, hxo BMecxo nponanojia 
HcnoJiBsyiox nsonponanon. 
20 HpHMep 13. 

Cnoco6 nojiyHeHHH no npHMepy 1, oxjniHaion^Hficji xeM, hxo BMecxo Mexanojia 
HcnojiBsyiox H-6yxaH0Ji. 
HpHMep 14 , 

Cnoco6 nojiyneKHji no npHMepy 1, oxjinnaiontHftM xeM, hxo BMecxo Mexanojia 
25 HcnojiBsyiox H3o6yxaHOJi. 
HpHMep 15. 

Cnoco6 nojiyqeHHa no npHMepy 1, oxjnr^aionxHHCji xcm, hxo bmccxo MexanoJia 
HcnoJiBsyiox Bxop-6yxaHOJi. 
HpHMep 16. 

30 CnocoS nojiy^eHH^ no npHMepy 9, oTjnnaionjiiHHCH xcm, hxo bmccxo 

xexpaxHOMOJinGAaxa aMMOHHJi HcnojiBayiox TpHXH0M0JiH6;[^ax aMMOHHH. 
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HpHMep 17, 

Cnoco6 nojiyneHiM no npHMepy 9, oxjiHHaiomHHCH tcm, hto bmccto 
TerpaTHOMOJmG^^aTa hmmohkh HcnoJiBsyioT AHTHOMOjmGAaT aMMOHHA. 
HpHMep 18. 

5 Cnoco6 nojiyneHM no EqpHMepy 9, OTjmHaioiEOHScH tcm, hto bmccto 

TeTpaTHOMOjm6AaTa aMMOHHii HcnoJiMyiOT M0H0THOM0JiH6;^aT aMMOHM. 
HpHMep 19> 

roMoreHHyK) cmccb, noJiyneHHyio nepeMemHBaHHeM npn 60®C 0,0095 r Mojme^^axa 
aMMOHHH H 0,0113 r Na2S-9H20 h 0,0360 r A^oren® b 1 mji SeHSOJia, noOTcpraiOT 

10 TcpMHHecKoii o6pa6oTKe npn 200®C b TeneHHe 30 mhh. OcxaxoK npoAyicra nocjie 
TepMoo6pa6oTKH cocxaBJiaex 48% cyMMapnoH Maccbi hcxoahbk KOMnoneHTOB, K ocxaxKy 
ji;o5aBjiHiOT 0,0420 r ajnceHHJicyicipiHHMHria, 1 mji xjiopo(]^opMa, nepeMemHBaKJX MarHHXHoft 
MemajiKOH, ^HJiBxpyiox nepea (|)HJiBxp «chhm jieHxa», saxeM yj^ajMiox pacxBopHxejiB b 
BaKyyMe. CoAepacaHHe MoiraGflena b npo^yKxe cocxaBJwex 1,35%. 

15 HpHMep 20. 

Cnoco6 nojiy^CHHa no npHMepy 1, oxJm'^aK>^^HHCfl xeM, hxo cnanajia 
roMoreHH3HpyK>x 0,12 r xerpaxHOMOJinSAaxa aMMOHHfl h 4,2 r ajnceHHJicyio^HHHMHj^a, 
noflpepraK)x cmccb xepMH^ecKofi o6pa6oxKe npn 180-200°C b xeneHHe 1 naca, saxeM k 
ocxaxKy J^o6aBJIaIOT 3,0 r Ajtorena®, roMoreHHSHpyiox h noOT^prawDx xepMHHecKOH 
20 o6pa6oxKe npn 180-200°C b xeneHHe 1 naca. OcxaxoK pacxBOpHiox b xjiopo^opMe, 
4)HJn>xpyK)x, pacxBopHxejiB y^anniox b BaxyyMe. B pesymxaxe nojiynaiox npo^yKX c 
co;iepaKaHHeM M0XDEi6fleHa 0,66%. 
HpHMep 21. 

roMoreHHyK) cMecB, noJiyneHHyio nepeMemHBaHHeM npn 60°C 0,0102 r MOJiH6Aaxa 
25 aMMOHHK, 0,0320 r A^orena® h 0,0101, r xHOMoneBHHBi h 5 mjx 6eH30Jia no^epraiox 
xepMHHecKOH o6pa6oxKe npn 200''C b xenenHe 2 h. OcxaxoK npojD[yKxa nocjie 
xepMoo6pa6oxKH cocxaBJiaex 43,0% cyMMapnoH MaccBi hcxoahbix KOMnonenxoB. K ocxaxKy 
;^o6aBJi5nox 5 mji xjiopo4)opMa, nepeMeniHBaiox MarnnxHOH MemanKOH, ^HJmxpyiox h saxeM 
ynapHBaiox pacxBopnxejiB b saKyyMe. Co^epHcaHHe M0JiH6AeHa b npoflyKxe cocxaBJiaex 
30 2,35%. 

HpHMep 22. 
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FoMoreHHyK) cmccb, nojiyneHHyK) nepeMenmsaHHeM npn 60^C 0,0101 r MOJcaSflaxa 
aMMOHHH, 0,0315 r Afloren®, 0,0145 r Na2S203-5H20 h 5 mji Sensona noOTepraiOT 
xepMHHecKOH o6pa6oTKe npn 200^^0 b TeneHHe 2 h. OcxaTOK npo^^yicra nocjie TepMHHecKoft 
o6pa6oTKH cocxaBJiaex 39,0% cyMMapnoH Maccbi hcxoahmx KOMnoneHTOB. K ocxaxKy 
flo6aBJDnoT 5 mji xjiopo^opMa, nepeMeinHBaiox MarHHXHoft Memajncofl, ^^^^Tpyiox h saxcM 
ynapHsaiox pacxBopHxejit a BaKyyMe. Coflep;icaHHe M0Jra6;teHa b xspojxyjcrQ cocxaBJiaex 
1,31%. 

Bee pesyjiBxaxBi CBCAeHH b xa6jnmy 1 . 



Htoce npHBe;xeHBi xapaKxepHCxmcH o6pa3noB aHXH^pHKUHOHHtix npnca^xoK na 
ocHOBe noBepxHOCXHO-Mo;[pi(|»HUiipoBaHHBix HaHOHacxHU xpHcyjn>(|>Haa MOJiHGAena, 
noJiyneHHux b npHMepax 1-22. 



Oopasei^ JN2 


Bijxo;^, % sec 


KoHiieHTpaiiHH 
MOJiH6;teHa, % 

BSC. 


CooTHomcHHe 
Mo:S, 
moWmojib 


CpeflHHfit 
pasMep HacxHii, 

X 
A 


0-1 


26,1 


1.34 


1 


:2,5 


27,3 


0-2 


31,3 


1,25 


1 


:2.7 


32,4 


0-3 


20,3 


1,36 


1 


3,1 


28,1 


0-4 


22,0 


1,38 


1 


;2,8 


28,4 


0-5 


22,4 


1,19 


1 


2,9 


26,7 


0-6 


27,5 


1,25 


1 


2,7 


33,3 


0-7 


33,8 


2,92 


1 


2,9 


30,5 


0-8 


31,2 


1,22 


1 


2,6 . 


29,0 


0-9 


35,9 


1.19 


1 


;2,5 


29,6 


O-IO 


37,4 


1,08 


1 


3,2 


28,9 


O-ll 


27,6 


1,32 


1 


2,7 


29.4 


0-12 


21,1 


1,40 


1 


2,7 


27,9 


0-13 


25,8 


1.11 


1 


2,5 


26.9 


0-14 


19,7 


2,03 


1 


2,8 


26,8 


0-15 


26,1 


1,56 


1 


2,1 


24,7 


0-16 


22,6 


1.34 


1' 


1,8 


31.4 


0-17 


35,2 


0,98 


1: 


1,1 


34,3 


0-18 


20,3 


2,56 


1' 


2.3 


28,1 


0-19 


15,9 


1,35 


1. 


2,6 


28,2 


O-20 


30,5 


0,66 


1: 


2.7 


27,2 


0-21 


27,0 


2,35 


1: 


3,0 


26.7 


0-22 


20,6 


2,31 


1: 


3.1 


29.6 



TPHBOJIOraqECKHE CBOKCTBA nOJiyHEHHBIX HAHOHACTHIJ[ 

TpHSoTOrnraecKHe cBoficTBa nojiyneHHtK aHTH4)pHKiiHOHHi>ix npncajioK na ocHoae 
noBepxHOCTHO-MOflEi4'in*^OBaHHi»ix HaHoiacTHi; xpHcyjiB^ima MOJiH6;^eHa HCcneflOBajiH 
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JSflS. HX KOMnOSHI^HH B Typ6HHHOM MaCJie T46 C HCnOJIB30BaHHeM BH6pOTpH6oMeTpa SRV 

(4«ipMa Optimol, FepMaHiiH). Ycjiobbui HcnBrraHH^: napa xpeHHK map-nnocKOCTB; 
aMmmxyfla KOJie6aHHH 1 mm, nacTOxa 50 Ti^; occBaa HarpysKa HSMeiMeTCH ot 20 ao 600 H 
cxyneHHaxo, no 1 mhh Ka^aa njioma^Ka, c maroM 50 H. HsMepjiercii sejiHHHHa 

K03(|M|>imHeHTa TpeHHH, HCHBITaHHe CHHTaeXM SaKOHHeHHBIM, eCJm BeJIHHHHa 

K03(^4>HipieHTa TpeHHa npeBMCHT 0,22, Hjooa ecjm npoHcxoAHx samp (aBxoMaxHHecKaH 
ocxaHOBKa). Komhoshuhh Macjia roxoBBuni CMeracHHCM T46 c 5% bcc. o6pa3UOB 0-1 - 0-22. 
B KanecxBC oSpasi^a fljia cpaBHeHHH HcnoJiBsyiox noBepxHOCXHO-MOAH^HimpoBaHHBie 
HaHOHacxm^lI ipHcyjiB^HAa MOjra6fleHa, noJiyneHHue a cooxsexcTBHH c [7] (oSpaseit 
[MoSJ), a xaioKe jacHXH0Kap6aMax MOJiH6fleHa ^opMyraa HI. 

iso-CgHn.^ ^S^ll S ^iso-CgHn 

N— Mo-^ C— N 
iso-CgHn^ N'^l^ \^ "^iso-CgHn 

m 



Htace npHBe^eHBi ^aHHbie xpH5ojiorHHecKHx HcnBrraHufi jsji^ HCKOxopBix o6pa3ixoB. 



OGpaseit Ks 


KoJIHHeCTBO Mo B 


MHHHMaJIBHMH 


KpHTHHecKaa 


MacJie, HacreH Ha 


K034>$HipieHT TpeHHH 


Harpy3Ka, H 




MHJUIHOH 






0-1 


670 


0,065 


Her 


0-2 


625 


0,065 


Hex 


0-4 


690 


0,065 


Hex 


0-19 


675 


0,066 


600 


0-21 


1175 


0,060 


Her 


o6pa3eii FMoSx] 


650 


0.065 


600 


JtHTH0Kap6aMaT Mo III 


1000 


0,067 


550 



TaKHM o6pa30M, npeflJioaceHHtifi cnoco6 nosBoiMex nojiynaxb aHra^pHKi^HOHHyio 
npHcaflKy na ocHOBe noBepxHocxHO-MOflH^^HiaipoBaHHwx HaHonacxHEi xpHcyjib$H^[a 
MOJmS^teHa, oGpasyiomyio npospaHHBie, cxaGnjiBHXiie flHcnepcHH b yrjicBo^topo^tax h 
He^xOTbix Macnax, a xaioKe s^^ckthbho cra^caiomHe Koa^^^HipieHT xpeHHH Me^cAy 
MexajunraecKHMH noBepxHocxHMH h noBtnnaiomHe KpHXHHecKyio narpysKy. pacxBopHxeneii 
B saKyyMe. BecB npoiiecc noJiyneHM mokho npoBOflHTb b oahom cocyfle 6e3 
npoMeacyxoHHWx cxaAHfi B£i;neneHHfl h/hjih ohhcxkh, Ses BOBJieHeHHfl Gojibiuhx KOJiH^ecxB 
opraHHHecKHX pacxBopHxejieft. 

HCXOHHHKH HH^OpMaipra, npHHflXBIC BO BKHMaHHC: 
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OOPMVJIA H30BPETEHIW 



1. Cnoco6 nojiyneHHH upHca^KH k cMasoHHBiM MarepEcajiaM Ha ocHOBe XHi^iHHecKH 
Moj[^<|»mxHpoBaHHi>ix HaHOpa3MepH£ix HacTHii xpHcyjiB^kHAa M0JiH6AeHa e ero nponsBOjocHHx 
oTJiHHaioiipiftcH TeM, HTO HaHOHacTHi(H TpHcyjiBi^HAa MOJiHGAena 0 ero npoHSBOAHBix 
5 nojiyqaiOT H3 cojieft TOOMOJiH6AeHOBofi khcjiotbi o6meH ^opMyrai M2M0S4-XOX, rae M = 
NH4, Na, X = 0-3 B i5)HcyTCTBHH AByx MOOT^HKaxopoB, H3 KOTopBK B Ka^ecTBc nepBoro 
HcnoJiBsyioT TexpaajncHnaMMOHHHHBie conn hjih CMecH conen oGmteH ^opMyjiBi 
R^R^R^K^NX, rm R^ R^ R^ h R"*, oflHHaKOBwe hjih pasHMe, BM6HpaK)T H3 rpynmi, 
BKjnoHaiomeH C1-C16 ajnaui, X = CI, Br, a b KanecTBe Bxoporo - npoHSBOOTMe cyKUHKHMH^a 
10 o6ineH ^opMyjiBi 



O 




rjDte R = HopManBHBifi hjih pasBerBJienHbifi ajncHJi hjih ojiHroamcHJieH c MOJieKyjiapnoft 
MaccoH or 140 AO npHMepno 1000, R^ Biii6HpaK)T H3 rpymiH, BiunoHaiorqefl H, -C(=0)NH2, - 
(CH2CH2NH)nCH3, n = 1-4, npHHCM npouecc seAyr nyxcM xepMHHccKofi o6pa6oTKH 

IS FOMOreHHSHpOBaHHOfi B nOJI^HOM paCTBOpHXeJie CMeCH COJIH THOMOJIH6AeHOBOft KHCJIOTBI H 

nepBoro HJiH.BToporo Mo^^^HKaxopa, oxJia»cAeHH)i noJiyneHHOH cMecH h nocne^QHEOiixero 
Ao6aBJieHH5i BTOporo hjih nepBoro MOOT^HKaxopa cooxBexcxBeHHO. 

2. Cnoco6 nojiyneHHH npnce^QCH k CMasoHHBiM MaxepnajiaM na ochobc xHMHHecKH 
MOAH^HKHpoBaHHBix HaHopasMepHBix HacTHi^ xpHcyjiB^H^a MOJiH6AeHa H ero npoHSBOAHUx 
20 oTJiHHaiomHttcH xeM, HTO HaHOHacTHE[Bi cyjiB^H^a MOJiH6;5eHa h ero npoHSBOAHBK 
noJiynaioT h3 cojieft M0JiH6fleH0B0tt khcjioth $opMyjibi M2M0O4, W M = NH4, Na h 
AOHopa cepH, B KanecTBe Koxoporo HcnoJiBsyiox HeopraKHHCCKHiB cyjit^Hj^ hjih 
uomcynh^jajx o6meH $opMyjiH M'2Sn, r^e = NH4, Na, n = 1-4, 3hjih THOMoneBHHy, b 

I5)HCyTCTBHH ^ByX MO;[](H$HKaTOpOB, H3 KOTOpBDC B KaHeCTBC HCpBOrO HCnOJIBSyiOT 

25 xerpaajiKHnaMMOHHHHBie cojm hjih CMecH cojiefi oGmefi (|)opMyjiBi R^R^R^R^*NX, r^e R^ R^, 
R^ H R"^, OAHHaKOBBie HJIH pasHBie, BBi6HpaEOT H3 ipyimbi, BKjnonaiomeH Ci-Ci^ ajncHJi, X = 
CI, Br, a B KanecTBe BToporo - npoHSBOOTCBie cyKi^HHHMH^ta o6meH 4)opMyjiBi 
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o 











Tfle = HopMajibHiifi HJiH pasBCTBJieHHHft anKHJi HJiH ojmroanKHJieH c MOJieKyjiapnofi 
Maccoa OT 140 flo npHMepHO 1000, R^ BHSnpaiOT H3 rpyraoi, BKjnoHaiomefi H, -C(=0)NH2, - 
(CH2CH2NH)„CH3, n = 1-4, npsraeM ^po^ecc Beayr nyreM TepMHHecKoft o6pa6oTKH 
roMoreHH3HpoBaHH0ft B nojiapHOM pacxBopHxene cmcch cojih MOJiH6fleHOBoft khcjioth h 
nepBoro h./hjih BToporo MOflH^HKaxopa, oxjiaaweHHH nojiyneHHoii cmcch h ^ocJIeflyK)^^e^o 
flo6aBJieHHH BToporo h/hjih nepBoro MOflH^mcaTopa cooTBercTBeHHo. 

3. Cnoco6 no nyHKry 1 hjih 2, oxjmraaiomHftca tcm, hto xepMHHecKyKJ o6pa5oTKy 
BCflyr npH xeMnepaxype 150-220°C b xeneHHe 1-2 nacoB. 

4. Cnoco6 no nyracTy 1 hjih 2, orjiHHaiomHficfl tcm, b KaHecTBC pacxBopHxejia 
HcnojiBsyKxr MCTanoJi, sxanoji, nponanoji, HsonponanoJi. H-GyraHOJi, H3o6yTaHOJi, Bxop- 
SyraHOJi, attexoH mm 6eH3on. 
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